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Apple supports Windows? 
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~~ 
What ts the loT? 


and why can't you capitalize it right? 


Internet of Things 
Defined in Recommendation 


ITU-T Y¥.2060, sec 3.2.2 


A system of interrelated computing devices provided 
with unique identifiers and ability to transfer data 
over a network without human interaction. 
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Brave New World? 


Maybe... 
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The Joy of Tech... 


FATTYPANTS IS 
KIDDING HIMSELF 
IF HE THINKS HE’S 
| EATING LESS THAN 
2000 CALORIES 
A DAY! 


AT LEAST YOU q 
GET USED! 
} I NEVER DO! ho 
ALL HE EATS 
IS TAKE-OUT/ 


I REFUSE TO 

PICK UP THIS 

FRENCH FRY. 
LAZYBONES CAN 
DO IT HIMSELF! 
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HE SPENT A 
FORTUNE ON US 
SMARTBULBS AND 
HE ONLY USES THE 
“WHITE LIGHT” 


by Nitrozac & Snaggy 


DUMMY NEEDS 
TO TEST ME 
NOW AND THEN, 
OR AT LEAST 
CHECK MY 


APP! 


DON’T BOTHER 
HIM! THE 
PREVIOUS SMOKE 
DETECTOR, HE 
BEAT TO DEATH 
WITH A BROOM 
HANDLE// 


DID YOU SEE 
WHAT TIME HE 
GOT IN LAST 
NIGHT? 
SCANDALOUS! 


HEY GUYS/ 

THE HOUSE 
SMARTMETER IS 
TELLING EVERYONE 
THAT SCAREDY CAT 
STILL USES A NIGHT 
LIGHT! HA HA! 


“Bad news - the scale is threatening to cut off 
our access to the fridge...” 


Typical DCC- “inspired vials 
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OE 
Possible Result if you Don’t Pay Attention 
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TT 
loT — the Big Picture 


Components of loT 


=» devices 
= data 

= network 
=» storage 
access 


©2016 Scotty Cowling WA2DFI 


loT — the Big Picture 


Components of loT 


=» devices 


=» sensors 
s data =» Servos 
= displays 
es network ap oo 
= Storage = processors 
access =» nuclear reactors 
s Nanobots 
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loT — the Big Picture 


Components of loT 


= devices = temperature 
=» data = time 
= velocity 
= network = orientation 
= Storage = elevation 
—cCtae = audio/video 
a 


... just numbers 
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OO 
loT — the Big Picture 


Components of loT 


=» devices = WAN, LAN 
s Gata » Bluetooth 
» Ethernet 
a s cellular network 
= storage = WiFi 
access » mesh networks 


a typically wireless _ 


ie 
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~ 
loT — the Big Picture 


Components of loT 
=» devices =» cloud servers 


s data a NAS 
= distributed 


oo = persistent 
= Storage =» backed up 
access = secure (or not!) 


s multiple access _ 
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loT — the Big Picture 


Components of loT 


= devices » Web browsers 
daa » custom GUIs 

= raw data ports 
remote servers 
devices 

other devices 
network gateways — 


tf 


es network 
a storage 
access 
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loT — the Big Picture 


Components of loT 


= devices — We get to make this 
= data 
- , These exists already! 


= Storage 
access < So does most of this! 
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loT — One Implementation 


y 


Custom 
GUI 


Alarm 


OD 

Ow w > = o 2 

3 o a © a a= 

5 + as} 

= = 7 ° ro) 

ro) ro) o ™ D 
= = 
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AV 


STORAGE 
STORAGE 


Leaky Clouds 


RELAX MADAM, 
YOu"RE Not LosING 
ALL YOUR DATA TuUST cLrouD 
BECAUSE IT’S RAINING. HELP DESK 
THAT ONLY HAPPENS 


WHEN THERE’S 
THUNDERSTORMS. ~ 


OO 
The Project: Goals 


Hardware 


=» Renesas Synergy SK-S/7G2 Board 
=» Custom Arduino sensor board 
» AMS 5-way sensor PMOD 
s WiFi PMOD 
»s 4G LTE CAT1 modem PMOD 
a Vibration motor 
=» USB drive, ear buds 
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EO 
The Project: Goals 


Software 


» Use existing e2Studio IDE, SSP 
» Custom Arduino sensor board 


» Five Lab exercises to demonstrate 
= Local control and sensor display 
= Cloud connectivity via WiFi 
» Cloud connectivity via 4G LTE 
=» BLE connectivity 
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OO 
The Project: Goals 


Lab Exercises 


=» Lab 1: WiFi and AMS proximity sensor 
=» Lab 2: MPS player 
=» Lab 3: multi-sensor 
a Lab 4: Bluetooth connectivity 
=» Lab 5: Multiple board connectivity 
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OO 
The Project: Goals 
Lab Exercises 
Labs must show examples otf: 


» Local sensor data display 

= Display or control of data in the Cloud 

=» Bluetooth to connect a sensor 

» Access multiple boards in one GUI 

=» Show use of Verizon's Freeboard Dashboard 
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ardware (device) 
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Accelerate. Innovate. Differentiate 


[ TH» 
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Hardware (device) 


L @ A3Y ASV-00¢66-uz 


ont 
ONINIINIONG ¢ 
WAHd3Z 
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Hardware (device) 


cr 


UART 


Sensor 
Shield 
Block 
Diagram 


MIC 
Grove Relative 
Analog Humidity 
@ 

a palais ee. 
Analog Analog accelerometer 
Digital 

Digital Grove Barometer/ 

Analog Temperature 
12C Grove 
I2C 
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Arduino Shield Connector 


Hardware (device) 


AMS 5-way sensor PMOD 
a Proximity/ambient light 
=» Temperature 

» Humidity 

a Air quality 

a Lightning 
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Hardware (device) 


Ao, 
2 


eS 


WiFi PMOD 


UART communications interface over PMOD 
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Hardware (device) 


My 
USB drive Haptic motor Ear buds 
For S/W and For physical For MP3 audio 


documentation alerts and alarms 
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Lab 1: SmartWine 


Ready 
For Lab 1 


(Geass 
cs 


be 9, & 
Rees RENESAS 


heceerg Proves erates 


©2016 Scotty Cowling WA2DFI 


. 1: 


Main Screen AMS Screen 
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Lab 1: SmartWine 


442% 


sssesstatnecunseususisgusonassssie 


Screen with Alert 


AMS 
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Lab 1: SmartWine 


verizon’ ThingSpace Develop 


ThingSpace Dashboard in the Cloud Wp 
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OO 
Lab 1: SmartWine 


verizon’ ThingSpace Develop 


Wine Thief Detected! 


Lookout! 
ThingSpace Dashboard in the Cloud 
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Lab 2: RemoteSongPlayer 
| lalla i ie 


Jie eo MN Ready 
v, net, Wet ass ait For Lab 2 


©2016 Scotty Cowling WA2DFI 


Main Sceen 
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Lab 2: RemoteSongPlayer 


ThingSpace Develop 


DATASOURCES 
Last Updated 
3:13:56 PM 


Thingspace Dashboard in the Cloud —— 


| , 
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Labs 3, 4 & 5: FunWithSensors 


Ready 
For Labs 3, 4 and 5 
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Lab 3: FunWithSensors 


| HAA 
i} 
hi 


Main Screen Sensors Screen 
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Lab 3: FunWithSensors 


verizon’ ThingSpace Develop 


FADD PANE DATASOURCES 


@ DEVELOPER CONSOLE ane Last Updated 


SKS7 11:40:08 AM 


LOFATION 


9 . 


& Arizona Mills & 


~ 


VOLUME HUMIDITY 


Mic Value Temperature 


73:65"+ 
Hurnidlity 


37.01 « 


GPS BAROMETRIC PRESSURE 


Altitude ACCELEROMETER Pressure 
343.3 28.66 in 


e” FULLSCREEN J SHARE @Q CLONE Rexey Powered by Bug Labs 


ThingSpace Dashboard in the Cloud 
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OO 
Lab 4: Fun WithSensors 


en SKS7-ael1d DISCONNECT 


Device address: 00:00:00:00:AE:1D 


State: Connected 


Other Device: | 


Step Clear Steps 


Steps Detected: 0 
Button Presses: 0 
Total Steps: 0 


Phone Screen 


Main Screen cy} 
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OO 
Lab 4: FunWithSensors 


ThingSpace Develop 


+ ADD PANE DATASOURCES 
@ DEVELOPER CONSOLE 


SKS7 10:09:54 PM 


+l 


MY STEPS 


My Step Count 
5 Steps 


LOCATION 


ThingSpace Dashboard in the Cloud i} 
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Lab 5: FunWithSensors 


ey SKS7-aeld DISCONNECT 


Device address: 00:00:00:00:AE:1D 


State: Connected 


Other Device: SKS7-b5e3 


Step Clear Steps 


Steps Detected: 1 
Button Presses: 4 
Total Steps: 5 


cel Phone Screen § 
Main Scree : 
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Lab 5: FunWithSensors 


verizon’ ThingSpace Develop 


, 
“ 


ThingSpace Dashboard in the Cloud cy} 
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Thank You! 


Renesas Synergy: 
renesas.com/synergyapplicationprojects 


BugLabs Freeboard: freeboard.io 


Verizon ThingSpace: 
thingspace.verizon.com/developer 


Arrow Electronics (Seminars): arfrow.com 


Zephyr Engineering, Inc: Zoci.com/renesas 
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